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iff ¥■ 1 1 —2 2 2 2 9 



m 



t^Mffeot, lililLT, L (a) /K (a) , L (b) /K (b) £ 
J:tfL (c) /K (c) CDe>t», S^Jt^^O. 8 J^±^&£-oJ£A±£>iI#^ 

K (a) ~K (c) tffliiW-f^ila, bfcJ:tfc$:, hRfc 
f0A'JP*^a, bfci:^c©«aiC^X h^^tC^«-t^ 0 fc£U 

Jfc^Sfcfc, 2:13: b l£ b ' £ b * ^ *lT % «fc < , at 

b^l^-CDM^T-feoT^^Vx. ^RLkM^£#<2#a£ 1 £ 

©Kfb^ii7 0%j^±i:i-s o H^m. flftfta, b£fcW:c£, -&4 S OVT* 
2^^7K^M7n-r-5o a> bfc<fctf c©#&£8SfC;*fLT, CO$:ff$t 

, a, b£t=.tec<D&MmK^^TWfeZftfeCOtlC0 2 (DmMAZK (a) 
, K (b) fccfctfK (c) t-T^o 

L (a) ~L (c) : %M*nZ>fcfo*: 5 0 0~5 2 OH^^t^, _h 
IBK (a) ~K (c) Z&ibZm&tmmiZfi^ a, bJfettc©MlCo 
^TM££nfcCO£C0 2 ©H&gl*£L (a) , L (b) £<fctfL (c) 

fS^raot, iilillt, N (a) /M (a) , N (b) /M (b) 
£tfN (c) /M (c) CD-9t>. ^MJ»#0. 8J^±T&£-oJ£JLL<Z):}Si#& 

M (a) ~M (c) zmnWUkfrT-V^Mma* b&ZXfcZ, ^XhtiLfo 

i mi7F3* 9 o n n — a 
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Jfc^Btt, 2:13: 5t'^. jtt&bttb' £b" #e>«J*3*lT% <fc <> a 

iCDiW7 0%g±ilt5. ^<bt> El£&©a, b * fctt c ©#ife&lC 
^TM££ft£MM£tt£M (a) , M (b) feil^M (c) ttft. 

N (a) ~N (c) : i|i^#5Mf5?: 5 0 0 ~ 5 2 0 H^l?^ i:^, _h 
gEM (a) ~M (c) &#«>S»'&*:H8SK:fTVV £JS^©a, b*fc&c©& 

[ff:£^3] *e>3^D»6 o OTCJ^iClSV^fiS^tt^bfelftfl: 

o 

^ # >ifi# ?:MV^TMSSL/ feffifirfiftft A^- ? Ailt & 5 ft 1 ©*BS#8s 

o 

[^©fMWfc^W] 
[0 0 0 1] 

[$Bf5!©isi-5&ffi#^] 

[0 0 0 2] 

[^©K^B] 

c o ng^J:<»e>ftTV^S. 1 . 04 6, 3 1 

3 #&#icte, ;i/-r^^A^#&^t?«4^«:Mv>T^b^S:^ , r«>*^ 
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WE«£*iT^T, J£iC ^/-r-^Afb^O^-et), 4f Kliftfls^-^A (III 

5*^s»^s*itv^s. fit, mmmtLx, i/vijtzmwvtcmtJi 

t-V 2±Bmtf%>\f htlT^h. LfrLlkifib. R^tf&STfa&^&tlT^SS/ 
UrtfflttSMfc/l/^-tf A (III) M^©|fi33g^S:ii^LTil$SUfcM^S:flgv^T 

po i 844 i 3A2#^#{cti. ggft* o Attl^ffi ^Ti£ft*i*i£iHt-r s 

[0 0 0 3] 

&ftfcJU fcl&Um*:Tlf2>Z.£LifiT*&2><DX*. fcJ&te¥-ffiMlzmmiZte *J, <fcy 
[0 0 0 4] 

-5c 
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[0 0 0 5] 
[0 0 0 6] 

&»3t , rS*ttT*oT, ^M^ilbT, L (a) /K (a) , L (b) /K ( 
b) £J:tfL (c) /K (c) SaKJfc*S#0. 8 JBU:T?&*-oJBU:© 

K (a) ~K (c) rfitfafc/kf-tf A««U, bfccfctfc?:, fXhW 
f©A'JPHa, bfc £tf COMICS* hM&lric^m-r^. fc£U **-r- 

Jfc*BBU 2:13: 5T'fe§. HMfcbJib' £: b " ^&««SftT%J:<, at 

, *ft**&»*«lTfll»iafafeyiliC^i*:*<Z)4 5 0#;ftimc<»*«:2 
2 5flf««St, *D^LT^$:#^M/SS: 8 OHSHtfr^. CKOfcg©^** 

©«ft45«7 0%g±i:fS o jHJRa, bSsfcttcfc, -14 5 0rt 

2lftiai**aS7C-r«6. #Cfc> a, b£J:tf c©#«gjUC;*rLT, CO^©f$t 

, a, b £fcitc<D&&miZ^^TWfeZnfcCO}:C0 2 <Dffl l MAZK (a) 
. K (b) £<J:tfK (c) ht"S 0 

L (a) ~L (c) :&mZmZ>fcfc*:500~520mmft$Z£&>ft. ± 
B K (a) ~K (c) €r#tt«»^fcH«KlffV\ a, b £ fett c ©#«$UC 
ov*T»£;!^fcCO£CO 2 0lBMtt&L (a) , L (b) £J:l>*L (c) £ 
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ftLT£*&«3^*:fr*ire&oT, &Mm£.LT. N (a) /M (a) , N ( 
b) /M (b) fcJ:tfN (c) /M (c) S«Jt*««0. 8«_h7?*>S 

M (a) — M (c) : ffiJMffc/b^— tfi»ttlRa, b£J:tfc£. 

JWtt, 2: 13: 5m. MM b tt b 7 £ b ' jfr&flWfcSftT* * <, a 
ib«?H-©««TftoT%J:v^ ft* L 1 £ l/fci: 

*<D*ft*tt7 0%J£t±il-rSo fr<lt, MJS#©a, b££ttctf>#$»C 
r3V^T«I^S*lfc«jSE?SttS:M (a) , M (b) fc<ktfM (c) £TS 0 

N (a) ~N (c) : mSt£#£MJ££ 5 0 0 — 5 2 0 «MBWJ3 ZfcJBWk ± 
IBM (a) ~M (c) fe#«>*»&fcH*CfTV*, RjS«©a, b£fcttc©# 

[0 0 0 7] 

*»WtCfeV^TttMS*l«j»«Ett, L (a) /K (a) , L (b) /K (b) 
£J:tfL (c) /K (c) SttJWtfO. 8 JK±T?*e-oJK_h©ffl*# 

i^T-^A«!jK*fcH N (a) /M (a) , N (b) /M (b) *5J:tfN 
(c) /M (c) S«0fc*tf0. 8«±T*»S— OJaiOfflttlMfc/lo 1 

->)Mllt'fe5. lit*, K (a) ~K (c) > L (a) ~L (c) „ M (a 
) ~M (c) £J:tfN (a) ~N (c) »T8B© UJfeHS tlS. 

K (a) ~K (c) : fittBft/l/f 1 -* AiiMK a, bfeitfcS:, fXbSlS 
f©A J JPA^a, bfe«J:tFc©JKlC^Xhi5JS1flC3fSm"fS„ fc£U g^T" 

^ h^Ltiia, \>is£xfc<DftmnA£ft^fefrbMm.Lt~3tm<£m 

itmit* 2:13: 5-e&5o M^bttb' £ b * *>> 5>*i/&£ *lT % «fc < > a t 

, &fc7kmz&mftmT*immmfc*)mm£ftma>4 5 0Mtfwc<iiS:2 
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2mm*mM7b-t2>o #cjc. a. b£j:# c©&M$uc*fL,T, co^f^t 
, a. b ^r^itc(D^mmiz-D^xm^nr=.cotco 2 (Dum& : kK (a) 

, K (b) fcitfK (c) t-tZ. a, b&£tf c©3foKJig#£^;iT 

H»ICt-^ h£fTfcofc^©CO£C0 2 ©Biit:i;£, K' (a). K' (b 
) fcJ:tfK' (c) t-*& B 

L (a) ~L (c) : m.m$:mZ>fcfoZ 5 0 0 — 5 2 0 B#|^f 3 3 £J£<*k ± 
IB K (a) ~K (c) HfcMrW a, b £ fete c ©3-fcTOc 

oV^T«IS3nfcCOi:C0 2 ©Bmt*SL (a) , L (b) &&ZfL (c) £ 

fc«£©COfcC0 2 ©BMI*S:, L 7 (a) , L 7 (b) £«fctfL' (c) £ 
tS. Z<DH%. L' (a) /K' (a) , L' (b) /K' (b) 33J:tfL' 

(c) /k 7 (c) ©e>*», mm&mtfo. 8& i ±x$>h—D^±(Dmwm^t)v 

M (a) ~M (c) igiift^f-fAila, bfc<fctfc£. 
^©A*;P*^a. b£J:tf c©)R{C^* h^/S^C^c^S., fc£U 
Xb^fffcltMa, b <fc c ©Tcgfiifc 3fe*&£;fr ftl¥ U fc*«#«f 

2: 13: 5T^„ «&bttb' b* #e>«/*3*lT% «fc<, a 
£b#B-©«jre*oT : fe,fcv\ #clc, *«UfeMJSE^#©flcfltS:lfcLfe4: 

«tft*iR?:«ip3Ri!8T?i^ra^fc»;«jK^«:flt©4 5 cm&tfitgc < mm* 

*OKfl;*B:7 0%K±tt6. fr<LT, ^^©a, b £ c ©#$<»: 

o^rti££;nfcM^?£ft£M (a) > m (b) fc«j:tfM (c) i:f-5 0 $e>ic 

, M' (a) , M' (b) fcitfM' (c) i:t§ 0 

N (a) ~N (c) : i&Ht£*§££j&£ 5 0 0-5 2 OBfrlStff^ £ _h|B 
M (a) ~M (c) Z&tb2>m'&£mmz.ft\,\ ^^©a, b £ fete c ©&M 
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^^xxmmiz^^h^m^r^^mmm^ n' (a) , n' <b) 

fcitfN' (c) fcT*. N' (a) /M' (a). N' (b)/M 

' (b) *>J:tfN' (c) /M' (c) ©?*>, SKEJW^O. 8«±T*6- 

[0 0 0 8] 
[0 0 0 9] 

«5-©*t*fc bTJi, 6 0 0-9 0 or;©Mre*«l'fciBttfeB v ^M 81 ' 

.go ot;©SIti«tfeMff>^^« vxtiSib ^ i ^ v ^^ 

0 0-5 2 0*nRJ»*©co©IHWRlK**6#&*i*CO4:CO 2 ©*««K 
k8 o B#fi8£j&;#© c o <z> JHMtt* &*&*i*cofcCO 2 <z>»ttft l © J« 

o 

[0 0 10] 

j»*cMv^n**f*fcbTa:, ****** 

V**»*tt, bfeJ:tfcfe3(l5«t6», 

, MA^iSX^^ M^M»lc±#tt, jRjS»*©W«#H*i:fc 

7 ffiSE^Nf 2 0 0 0-3 
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[0011] 

a±xnm ifi5oo~52o B#i§!M/&ffc©«t«© c o <d%-ubmm. luso 
mf%Rf&&<DMm<DcomMMK<Dikmiz-c>^Tmwir2> 0 fcfc&<oMm*-M. 

-TPD) &Mm<Dm&&A%:Wfe-?Z>Z-}lZ:Mmir2>. cfcoT. L/K#0. 
8J&LtT*&£:ittt, 5 0 0-52 OBmRj£tfe©««©?SttJ&*tf 8 0 

V^JKTfeSrh&^ft-rS. fcfc. CO-TPDfC^^Tttfi«f»ft^r-f 
2*nm*4 5 01C*e2l$ra*fg3S7Bbfcft, COSifitl OOmmHgCEiJ 
T, 2 0^tf2t, JCa»ftbfc«, 10TC/min?#fiU^^ 6 1 

[0 0 12] 

H«Kl»nCD»WeaKl/fc5 0 0-5 2 0 «f|SitJ£ft©tt#8H£N £ 8 

oi^iaSiiSlfe©itt«?SttM©Jt**«o. sjsuiTf&sfcv^rfciis o o~5 2 
0 ©iai^JiB«<Z)j!lt«?Stt^ 8 o^riS)St©iI?Stt0 8 0%&_hT?&£i:v^ 

[0 0 13] 

mxmmv.mzmitLxmmhr^nm^t)^^^^mm^$>if^ti^o 

[0014] 
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[0 0 15] 

ffl#lCfflfip"rs^-^AflS^fcLTtt, RuCl 3 , RuClgTKfU**^ 
©;i,^-*A*ffc4tK K 3 RuCl 6 . (RuCl 6 ) 3 ; K 2 RuCl 6 &ifOf 
nnM-^A^ CRuCl 5 (H 2 o) 4 ] K CRuCi 2 (H 2 o) 4 D + 

2 OCl 4 > Ru 2 OCl 5 . Ru 2 OC l 6 ftHC!)^f-9At*J/*ft«, K £ R 
u 2 OCl 10 , C8 2 Ru 2 OCl 4 «if®^f-fAt^S/M*©^ CR" ( 
NH 3 ) 6 ) 2 \ [Ru (NH 3 ) 6 ) 3+ . (Ru (NH 3 ) 5 H 2 Q] 2+ fc£<Z>;i^ 
-^7^m (Ru (NH 3 ) 5 Cn 2+ , (Ru (NH 3 ) 6 ) Cl 2 , 

(Ru (NH 3 ) 6 ] Cl 3 , CRu (NH 3 ) g ) Br 3 *^f-^7>^ 
««:<Z>Stftft, Mitt* RuBr 3 , RuB r 3 *» Wf-^M«> 

u (CO) 5 > Ru 3 (CO) 12 3&if(Z>^-T'-9A*^/>i?-^«^ [Ru 3 0 ( 
OCOCH3) 6 (H 2 0) 3] OCOCHg*^*, Ru 2 (RCOO) 4 C 1 (R 

=m ^%ti-3(DT;i*)im) tezajuT-y^mmm^ k 2 (r u ci 5 no 

)), (Ru(NH 3 ) 5 (NO))Cl 3 , (Ru (OH) (NH 3 ) 4 (NO) 
) (NOg) 2 > Ru (NO) (NOg) gfcif©/^-* A-bn$//l/liflS, ^ 

H?#JhLTte. RuCl 3 , RuCl 3 *»*ft^^r-9ASft«, RuB 
[0 0 16] 



must 2 0 0 0-3 
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[0 0 17] 

umzm^Lt^)^-^ Mt^m-kmm-t ^m^it^mh unit v^vy 

x#/-;k ^;i/A7;i/ft h\ t: Kn^fS/^y^ >Xte^l8# 

. 8~o. 5 v(Dit&m*>2bif e>*u -e©*^^>T;i/=i-;i/^if<z)^^© 

SBKM^b7Mbl§r$&KZ>e>t3, K^>Wu -0. 23 V 

, *;i/A7;i/ft Kit 0. 0 5 6V. gmi*. -0. 199V^5„ 

[0 0 18] 

h'J^f;i/7^x tKn^j/;i/7^>4if07^X TK^fb^y^A. 
[0 0 19] 

[0 0 2 0] 
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MJW^WtWOMJW. *f*b<tt. 0. 1/99- 9~20- 0 

/80 . 0 7.*.;. *«w*k* o- 5/99 - 5 ~ 15 - 0/8S - 0T 

»«. JE C *«*U<ttl. 0/9 9. 0-1 5. 0/8 5. 0«,. 8Mb 



SI 
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gHfcxjg : mrtmt&^&mxmxmt^vzwLitt&xn 

[0 0 2 5] 

m 

r^^vmrnxn : /\u^fyitJVf-—^^mwxmxmt^<Diz7ftijv z& 
uatzxm 

n ^^yyymxn- r ft % v mm jinx* mt=. F^vyxmm-t&x 

m 

[0 0 2 6] 

xm 
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J£* Jt © 1ST* T ;v # y «iSX5g i: n K ^ > ^IXi & m «r ic4f e> #> ic t F 
[0 0 2 7] 

loli, 6 o o~9 o ox;©Mn?*fcJftbfcffl#«:«v* 
&n, ££ic*f£b<&7 0 0~9 o o t: © jSSt M b fetft^ ^ 

RuB r g, R u B r 3 *fn^& £<D;Vtr-? AjHt^fc if 

^-^AfcbTWu RuCly RuCl^ftftWr-f 
R uB r 3 , RuB ryMBUftJJOA'f =f 6W- 

[0 0 2 8] 
[0 0 2 9] 
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y;i/#U lC<fcoT|l&<5*\ fifth <&0. l~10mol/l*W&^„ 
[0 0 3 0] 

^><b;^-^A©o. i~2 04&s*©y;i/#ytffcM3*i*. 7/i/*y&* 

[0 0 3 1] 

7LX%fr££>*^o ffl#/\ptf>ft/l^-*AIC7/U*yfc*«bfc*. S^ lc 

XSTftM3*i*>fc F^ #£L<teO. lmol/l£UiW 
t: F9 5?>— ^KfP^^Ot: F^ *>:/*fn*&*©* £fflv%T=b J: v> 

K9^>***&&^tt^ F^>*fn&#M^£>*iS. F9S?>tt**4fr*> 

-*fD**«ffl-e«*- ^D^^r-f^^tK^^^o^Jttt, *?*b 
«t icaat-r s &n * b < tt 5 #~ 5 i*n # * if e> * »; #* b < 

J:y»*L<ti, 1 0-6 0TC#*tf e>*l£. F9 bfcffetC 
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[0 0 3 2] 

©ic, ^n>r c >'fb^-r-^Affi#xg-e#e>tife : b©S:^^^in^.T, 5#~5 

[0 0 3 3] 
[0 0 3 4] 

3gic#£ bv^i£i:bT&, T^UflPIxg&tft: F^^SX^-eim 

[0 0 3 5] 

^%©icTA/^u^Mmffc^j$:^ini*^xg"e^-g>o z.<z>xgwu St^b;^ 

[0 0 3 6] 
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^/Jttt, o. oi~iO)i)W*i<> o. i~5. o#3Sic#£ lv^ y;i/#y 

[0 0 3 7] 
[0 0 3 8] 

&0. 0 1 — 1 Omo 1/1 #&lf e>tl^*\ <fc»J#£b<&, 0. 1 — 5 mo 
l/l#&lf ^.tlS. 
[0 0 3 9] 

[0 0 4 0] 

ttU L<&5 0-2 0 Ott'^y, ^*Klil~10H^fe5„ 
[0 04 1] 

§11 (T^/*U^JRififl;«*liDXgS:fflv^v^»-&) T*&5*\ XttT^*U 
^M«'ffc i ft**nxST?#fe*<3!>€:ilftf *XS (r^/A U AM*ft**»XSS: 
MVAfc»-&) HftXS^bTttS^-e^-r&^iSfeSrfeWSwi:^ 

k ^ v ymm u % © & s z: t iz * y nitfStt&ffi&B&fl; - * a izmit 
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[0 0 4 2] 

ftJftttJKI*. ff*b<lilOO~6 0 0mU, J:y#*b<l*2 8 0~4 

«*iStt*M6T-r*. *W*Htt. #£b<»3 o#~i owe**. 

[0 0 4 3] 
[0 0 4 4] 

x****#*> fc*©4MfrK:j:y«**zfc#«*- ft^ y/i/*y*« 

o 

[0 0 4 5] 

%»«a> t ;v * u *MfHM*<w«* ^tets^^i: ttWKcmMR** 

[0 0 4 6] 

#*b<tt5 o~2 o oTc-e*y, #*b<tti~i o«ria-efe«. 

1 7 m«E# 2 0 0 0-3 
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[0 0 4 7] 
[0 0 4 8] 

*©«»#*#*tr&*u a*Hft*ft«tta**, iMB**fr*ift3s:£5S;&£© 

[0 0 4 9] 

j:y«v*Sjre^'**~4:#S**u ioo~5 0 0t;«l<, 

b<&2 0 0-4 0 0Vtf$>Vf*>tl. mzm-$.V<&2 0 0-3 8 OVtf&tf h 
©**«JBbT%J:v*U Jl*fiMR&«ffibTfcJ:W^ b < «*iS«ife»S 

3li&*©0. 1~10M^©3!)W$)S. M££©£!fB*tt 
, HftM55M0»a*^®»^T?. *i!CflETlR»^*3)l©«*&JijKi:©JtGHS 
VT^fctt> I§10~2 000 0h _1 gST^S. 
[0 0 5 0] 
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mmmi 

TR-6 0R. 10 0%;i/f«l) 6 0. lglC*fc*4 2. lg£M:?-# 
(W(i)CSB, Ti0 2 ^l3 8«t%) 7. 9 g SriDxMMbfeo 

mm*(D:*-F;i/#UCjTObf«b£c &V>T% 6 0 TC T? 4 1/ 

g^^tfT*, gfi^e.8oottT'2HS"e#fiu iM^-e3 i^iMf&u 

26. 7gafe<D?-K;«f^&#fe= 8U£^> *-K,MK@#£5m 

m^oD^stc-^y^^s^iiici y, fifeffH}btiftf^>fi*^i^« * 

V>T% Zl©ififl£20. OgJCrtM^l/f-'J'A (RuCl 3 - nH 2 0, Ru 
^f3 7. 3wt%) 1. BlgtlO. 2 g©M*&C^bTM§gb 

A^8. 34gill6*l 21g, H K9S»l#fH«i&2. 02g*^45M 

fc 0 OV^ #£*l£®£MC5 0 0ml (Dmfr*MX-X. 30^»bfet, 

^tSQbfeo z-omw* 5E< y*»jtbfc. r©B#©i®s©i5fc^?£©pHte8. 

9, 5 tllBOffiM© pH&5. 7T$>ofeo 2tS!!L£©tiUC0. 5 m o 1 / 1 

3 0**;5gbfe. #£>*lfc@#S:6 0TCt4^iU J*feS#$:#£o 7fcV^ 
T\ ^tfJT% ^?S^e>3 5 OTCjfcT* 1 BfNfin?#MfiU iSlt*3t|Wb2 

o. 6 goTOi^sf fe. mm%k. 5oomi (Dn^im^rmwhtz.^ 
ttji-rsr^c^y, 20. 6 g©»j^£#ffib#&*t^#>ffi^*fc^-* 
o. 9 i-e&ofc. 
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Ru0 2 / (Ru0 2 +T i 0 2 ) X 1 0 0 = 3. 8lI%T'$ofc„ 
Ru/ (Ru0 2 +T i 0 2 ) X 1 0 0 = 2. 9 o£o 



yn%. ( 3Mb^ (80 STR-60R) 30. 0 g£a-T)V$-}-m3i ( 

ftSftf II (tt) AES-12) 3 0. OgSiK^lfc. 

IZ3 8ii%Ti0 2 ^l/ (3?fb^ (80 CSB) 7. 9g£fc6*22. Og(D 

ISLfe, ?£v^% £^C#, 6 0TCt4HMU e#,©5?-F;i/^^^ 
>-a-7^t53. 1 g5:#fe„ # *>*l£®#££^;#T% g^f)8 0 0 
TCtt2. 2W#fib, HfiST*3HriMU 5 2. 3 g <Z) fi-fe©:* - F 

£#£o #C^T% I0fiflt2 5. 0 gCrUJR(Dik{b;^-?A (RuClg- n 
H 2 0, Ru^l3 7. 3wt%) 1. 01gt6. 9 g©i*lCilf ttli 

^b^U^A^?g5. 2 1 gt$$*l 5 0g, HK7^>l*fD©l. 2 6g^ 

J:*J|&£Lfe 0 oV>T% #^4xfcH#C 5 0 0ml (DU^ia^-X. 30^ 
^bfe^, MBOLfc. £<Dj£f£5:5|S< Vj^bfe. ^cdNf© 1 tHS©^#?K© 
P Htt9. 1, 5H]i®^I©pH(i6. 7T?&ofco 2tBUb£®flcC0. 5 
mo l/lfift*U9A»*5 0 g«riHiLT«#L/fe«K:^H#€:»B'Jbfe. 
ZK5D^$:3llI^Ujgl/feo fiktl&HttS: 6 0 B#|^f£#U J*-fe@#£ 

#£ 0 7M>T> £Ja#T% IiSA^3 5 0r*t*lHKT*#SU I^^T* 3 B# 
«12 4. 8gfflf|feift^t. 5 0 0ml(Dm^M^.Xm 



2 0 
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r;-e4i*n«*'r<&ri:Kij:»;, 20. 6g®tmffiiwtf^>-a- 

RuO/ (Ru0 2 +Ti0 2 ) X 1 00 = 1. 9liTOofe. 
R U / (Ru0 2 +Ti0 2 ) XI 0 0 = 1. 4m*%-e&ofco 

^zn^ AES-12) 30. igi:Wf-f^ (RuCl 3 - nH 2 

O, Ru^i3 7. 3wt%) 1. 62gt3. 0gO«*fiitf7^t^ 
(Hlfb^ii, Wt^2 0 0) 8. 5 3 g?:j:<^tfc 0 l^lfet 

Ifi*^3 5 0TCn'll|^t#fiU HfiftT 3 BfW«U« 
U 2 5. 8 g©Rfi©? - F^Oo - 7*5 tfiftift/I/f-f^HSff 

RuO/ (Ru0 2 +Al 2 0 3 ) XI 00 = 1. 9lt%T^ofc. 
Ru/ (Ru0 2 +Al 2 0 3 ) X 1 0 0 = 2. 5lI%T^ofc. 

1) «ai:lfc. 

a :b:c = 2:13:5i:U B^Sttt*© a - 7* 5 (- 
SSA9 9 5, 2mm«) Tf#3RU Wfl5mmT?WC» 
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MM a : 0 . 68ml (0. 8 9 g ) 
: 4. 3 3ml (4. 4 2 g) 
MM c : 1 . 69ml (1. 54g) 

^ht=.mm<Dm»m\t6. 7mitfeoL mmma&&z$bit_t$w-y 

X£50ml/min, ||^^2 5ml/mi n (l^fMxt; 0 T), 1 ^CJEESI 

m<D±&(D)S-y<DftU (*y h^tfv h) i£3 4 3TCT&IL I^SUcTgPtf) 
->£p>5iS Ofc? h) 1*3 0 2TCT*&ofco d©l$©^ hM^ffiD 

^*$:S!l^Lfc„ ^©^£1, ^fc^©^fc^tt9 1. 6%-£&o£ 0 

8&3gctCo^T, ;i©8 0B^©H^fl!fe^£&mU TPDMIX^^ 
iB^mtm) &JBv^ ^T©MTCO0HilK (c) £$1^ 
£o tfcfcl?, «IcO. 164gfe*y«t»J, ^U^A#H^T. 3 0^T'3 
0 0 TC £ T*#iS U f©tl5^4 5 0X;iT'# 

0mmHg©EijT'CO^52OMfStS. 7*VM5\ U 
©COS:K^<„ ?£IC, lOTC/mint, ffi^f>, 6 1 0 1C U 

fl£HL£cohco 2 &M^ (ma s sx^ h;i/) ts= z:© £ ^fl^^l-r^ C 

£<fctfCO 2 0MAS h;i/CD®«^:A C0 fei:t;A C02 i:-rs„ 

C O ©MA s sx^ h;wiC0 2 ©:7 5^* y h^-^tlSfctf), co©x/< 

%-e&ofc 0 iot, fl&itLfcco©MAS sx^* h;i/©ffiiEii (1) 5£©<fc 
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(Hlg!tCEftltbifeCO©MA SSX/<^ D co -A co 



- 0. 115 




X A qq2 ( 1 ) 

D C0 :^T<^f^W££fr£MASSX^* (a. u) 

COtCOjOMAS SX^f C0 2 ©***h 
*<DMMiEftff5«#**- *«ftKlfiV%TCOfcC0 2 <D«KJttt, 
CO : CO z = 1:0. 7 7 

X.P,n^©T% CO 2 KlflMfcSnfcCO0>*B: (2) a;©J:3ic**. 
(COXtft^tlfcCOOMASS^^hMSt) D C02 !=A C02 /O * 77 
(2) 

(1) , (2) ^feBBilfeCOfiJitfCOjOMA S SX^? b^B«Att 
(3) =£<Z)J:e>K:*ilE3*i£c 
A = D CO +D C02 (3) 

COBR«*8. 5|imol<D*»«K»5. 5wt%Pt/S i0 2 il 
£J8V*TCO-TPDfcW£Lfcfc£*A©ll*M 1 2 1 84 9i:^fc 0 * o 

T, K (c) CD-fittt (4) ^IC&So 

K (c) =AX 8. 5/4 1 2 1 84 9/0. 1 6 4 (4) 
mmciZ-D^X (4) ©A0tli2 9 9 O 55 9i:&5. 
rtf)H#tf>K (c) 0itt3 7. 6 5 »mo 1/ g-Mm£t£2><. 

xic.jgrF©*#"e* (c) ftWftbfe. iici. o g ^2 

m »i3»<D*KO«-r^«HIK^*h-(*)* SSA9 9 5) 4 gili 
*fc***f*ft7 7ml/min, ft 7 7 m 1 /m i n (VvfftfcOlC 

2 3 ffilS4t 2000-3046614 
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x£3 ofi*%3?ft*u V&*mmzffim2'&2>z. tizz wy-fvytnttf 

T^^J:y^:&fe#&M^S*^y©m^©^?Stt»8. 6X1 0" 4 mo 1 
/mi n • g -$$£T-&o£ 0 

#fi:M^M*^y ©m^^ft (mo 1/mi n • g-$l$Q =#fe^ra^ 
*j CDtf}Pi&i!i£f&4 (mo 1/mi n) /flUl^M* (g) 

iIa^J:tfci:lTM (c) bfcUHcjSV^MS a £ <fctf c £ 

MV\ ilbilltM (c) $:?f(!l^Lfc|^^CMV^fcM^^^«)il^l?iiML 

a:b:c=2:13:5i:U (sfftSttb^© a ~7J^t$ (— h - (#0 
£L SSA9 9 5, 2 mm$) Trf&^b, 1 4 mmt^{C^i5 mm©i 

£t£a : 1. 7 3ml (2. 2 7 g) 

: 1 1. 12ml (11. 35 g) 
mmc : 4. 33ml (3. 94 g) 

^H30ml/min, ||^5:6 5ml/min (^T*l%OT;, 1 & 
Emu) SffiTiC±S^e>TgP^ji$i±^bfe. ^b7K^©^^b^5: 7 

i©iib$tt9 1. i%t-&o£o 

ftltiEcJCoV^T, Zl© 5 1 21*181 ©SlStfettftE&SifflL, -9">^;V*$:0. 1 
5 6gfc1-*JB*#l4CO©JWlK*K (c) CDiI^^|SI#©^#T*CO(Z)fl^lt*L 
(c) £$95ti~£o r<Z)B£©L (c) ©-fit»3 4. 5 3 yttmo l/g-ftfe3&£fc 
-6c 
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Znbfrb. L (c) /K (c) =0. 9 2t^§ = 

3glC.OT©^#T% «jKdO?SttN (c) £«!!£bfco ilc2. 5 g & 2 
mm 3|(D»a-7^^« SSA9 9 5) lOgt 

J;<^t§Ii:fa t Jil^MbTSIiSJSf Ml 2mm) iCjfcStb 

M**^5:19 2ml/min, ii^?: 1 9 2ml/mi nf ffTtC 

. 6 X 1 0~ 4 m o 1 /m i n - g -M^"^feofeo 
i*ie>7^e», N (c) /M (c) =0. 8 9t^ofc. 

[0 0 5 1] 



TR-6 0R, 10 0%^f;^) 50. 0gJC«*3 3. 6g^»ftf* 
(Wf(H)CSB, Ti0 2 ^l3 8wt%) 6. 5 9 g fcina.«**bfc 

gjlLfc 0 1. 5mm#©5l-F/b5RK:JPffib«fflUfc. fcwe, ffi 

6 0TCT4B*ratt*bfc. H«K1, SMt**>»* <#ft*(*0. STR 
-6 OR, 10 0%;b«M) 2 0. 0glC^7Kl3. 3 g > V 

^ Wbf(i)CSB, Ti0 2 ^l3 8«t%) 2. 6 5 g «riH^a*Ufe- « 

rCDii^S: 1. 5mm#©5i-F^K:fPiab«abfe. &VnT% 

5 0 0TC*T*1. 4HISTf#aU H»*T*3l*|ffl«U*U 64. 8g©a&2 
- K/l/*WWfc*- 31 - 5 mmg*©*S C« »J 

. OgC*IO*ft^-fA (RuCl 3 -nH 2 0, Ru^*3 7. 3wt% 
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) 5. 04gt34. i g(Dm7^tzmmLxmmvr^mwL^B:L. eo-cr* 

2BSfl81«fc*iLfc. &V*T?, fce>ftfcB#fe2N*Mft#y#AigiR2 6. lgt 
H^3 7 2 g, th*5^1*fll#6. 3 3g)i)^&SM*lCSbt 0 Sti: 
H«rK:$&iB#ieSfc. 1 «rH!k ±«« UfifcifeLfc. owe, #5>ti 
fcH#K5 0 0ml©*fc!K&i&;tT, 3 0^Wtfct, 8tg!lL£o d©Jif£ 
& 5I@I< »J *^bfc„ ZL<Dm<DimB<D$t&WL<DpHit9. 0. 5@g0M 
©pH&7. 2t*ofec IMbfc®#i:0. 5mol/lSWJ^^l5 
0 g S:jDiLTSt#bfc*K:|fOtHfr&*SUUfe. £ ©g&fe & 3 E* U SB L fc . » 

fcJfcBU 5 0 0ml©tt*&flO;tTj*#Lfc«L bfc„ 5 

Sr^Lfco ^V>^, 3.©0«:S:6OTCT?4l@|SItt«'r6Zli:lCJ:y, 62. 6 

fcfc, tf-JMttt. 

RuO/ (Ru0 2 +Ti0 2 ) XI 00 = 3. 8ii%t^ofc. 

Ru/(Ru0 2 +Ti0 2 ) XI 00 = 2. 9fi4%Tfeofe 0 

yttfll&SHKLfc. i"^t>^>, rtfBKtf) 1 0 0 %J\y^?vmmit^ * 
ym%. ( iW) M> STR-60R) 30. 0gta-7;i/$ti* ( 

fttfb^Xl («) AL31-03) 30. 0 g M^bfco ^Lfcfc 

0{C3 8lt%TiO 2 ^ («Mfc5* (tt)CSB) 7. 9 1g£M*19. 6 

i. 4W#iat, ggi-e3H^b, 55. 7 g ©a^©3i-h>ts!! 
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&V^> ^0DS#4 5. OglC$)E0ftft^T-f A (RuCl 3 - nH 2 CX 
Ru ^|3 7. 3wt%) 1. 8 3ghl4. 0 g©tt2MCt&#UTW38bfc* 
^fe^glb, 6 0XJT'2^itfe. «fcV*T», #e>*lfcB#&2N#BMfc:ft 
U?A?g*9. 4 8gil|l7K2 7 0 g, kK5y>l^l*2. 3 0gfr&ftS 

5feb£= ov>-e, #£*ifc@flac 5 0 0 m 1 ©iifcK£;&n;*-T, 3 0#!^5fc#b£. 
iSijifeo 50< y^x.bfc, roHoi®I©^l0pH& 

9. 2, 5®@©ftM®pHtt7. 2-efeofco ^S!!b^@«^CO. 5mol 
#£3H!|gy*gbfco #&*lfeH#fe6 01CTf4l9IH««U 

&v*t% ^cf-e, m^p>3 5 on*T?iB3Hare#M&b, ^llt'3HW 

RuO/ (Ru0 2 +Ti0 2 ) XI 00 = 2. Oll%t*ofe. 
Ru/ (Ru0 2 +T i 0 2 ) X 1 0 0 = 1. 5m*%^*>ofec 

^©#i»Jfc§P$:a :b:c = 2 : 1 3 : 5 £ U RlttttJfc*© « "7/1/5 

SSA9 9 5, 2mm«) t**U ^§1 5mm« 
IC^gemnKOjRm^tl^SrAnfcjtf^^fiJS^Kl^mbfe. £©1$, 3fiB*b 

; a : 1 . 73ml (2. 27g) 
|b: 11. 21ml (10. 88 g) 
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mm c:4. 32ml (3. 33g) 

^f,54§ntT\ SMi^&127ml/min, ||^?:66ml/ 
min (^-rtl^O-C, 1 ^jBET^fflJ^&TiJ^SKaS^I&l/fc 
. 5 4^f^^6> 8 ONf^^T\ M*i^?:13 0ml/min, WMIS** 
66ml/min (V*"f *l%> 0 °C, 1 ^CJ±#Ht) SffiTtCifflS^ feT^^MS 

M^cC^)V>T, 30 8 0!^©£/S^M^£&mUM$U 2. 5g5:2m 
m^(Dr{5M©a-T;i/^^-fif*: h-(80», SSA995) lOgti 

y«#&#fflLTa^»&/£« (fiil2mm) tCft^U 
i&ftTMfttf:* £ 1 9 2 ml /mi iu BftlR^ S: 1 9 2 ml /mi n, p>J*& {Us 
yh^yb) &3 0 Or ^LfeJW^tiH^Ml ©tS^M (c) ©HlS^lcm 

^?Stt«7. lX10" 4 mol/min'g-«It*feot 
HlC gT©^^l!ofe 0 M^M©AyP^€>«K^©^it^S: a : b : c 
= 2 : 1 3 : 5 t U l^#:«ifc^© a - 7 /!/ ^ ^ h-(*fc)g?, S S 

A9 9 5, 2mm$) T*#f{U t*I# 1 4 mnn?ft»tC*M£ 5 mmCjliM 

ftfcgg a : 1 . 73ml (2. 27g) 

: 11. 2 5ml (10. 9 1 g) 
mmc : 4 . 32ml (3. 33g) 

MbtMI©iMttl7. 3mlT*feofeo illa^itfb $r±gPl/- 
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30ml/min, iW^4ml/mi n (vvftifcOTC, 1 
70 %K±C«*, 5 0 2*HH*ftT-*«bfc. 5 0 2IW^« 

fee w a * y w**i«©4ittat;*K(» 

«*dC^Wt, -©5 12#M©KJ»««*«:amU «*c©iSttN (c 
) ZMfeVtco ilc2. 5gS2mm«(0$lli©«-^5tfift 
-(*)*, SSA9 9 5) !OgfcJ:<WM-*ii:KJ:yittKft«flbTaH£ 
(1**1 2^^> »«ll©«ttN (O 

bT^ofco _ 4 
T«CJ:y*»fe*fi«maUO«iO&«»tt5. 6X10 mo 1 

/m i n • g -ftfc^&o tco 

Z.*,bfr%> N (c)/M(c) =0. 79fcfcofci 
[0 0 5 2] 

JBLtfWBbfcfcfcU, **ffllCJ:»K *fc**«*«oT»fllbT«*ft 
Wlt6*ST?*oT, ««©*V^««*«»b, *y^*©«KT?*y*^R 
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imm%] mmm 
mm) 

mm] m^m^mmizii-oxmitx.xm.m^m^ir^mx^'DX. m& 
iM&^m «©#£t, i&itTkmzmmiz&^xwiitLxi&mzm&tz 

WfeoT, mmmtLX. L (a) /K (a) , L (b) /K (b) *3J:tf 

l (c) /k (c) ^mit^#o. 8&>±x$>z>-—D&>±<Dmnmft)\' 

K (a) ~K (c) : ffi#^fc;i/^-? A$fc$U , bfcit^c?:, -x^ 

xb^ftt l tin a . b & j: # c ©^mss t e> itm l r^mi^m 

itmi*. 2:13: 5T^5„ b « b ' £ b " bffil&2 tlT J: < , at 

. ©MStt^ If o t fliii It < S C O i: C O^l^IgfS. fr<l/X 
, a, b*fclic0D^«!lt^JCoVNTlS!l^$tl^CO^CO 2 (Dfl^a$:K (a) 

, K (b) fc<fctfK (c) i:tS„ 

L (a) ~L (c) : 5 0 0-5 2 0 B#|^T ? Zt&sfr. ± 

iK (a) ~K (c) ZXtoZm^trnmcfi^ a, b&fctecO&MMK'? 
V>TK^$tlfeCOi:CO 2 0fl5ilt*S:L (a) , L (b) fc<J:tfL (c) £1" 

mm®] &b 



i 
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aj m A JB M fit 



[0 00002093] 



1. 1 9 9 0^ 8B28H 



l 
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